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AMENDMENT 

Sir: 

Applicant provides the present response to address the issues raised in the Office 
Action mailed September 23, 2004 ("the Office Action"). 

If any extension of time for the accompanying response or submission is required, 
Applicant requests that this be considered a petition therefor. The Commissioner is hereby 
authorized to charge any additional fee, which may be required, or credit any refund, to 
Deposit Account No. 50-0220. 

Amendment to the Claims are reflected in the listing of claims, which begins on 
page 2 of this paper. 

Remarks begin on page 7 of this paper. 
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In the Claims: 

1-11. (Canceled) 

12. (Previously presented) A method for forming an integrated circuit device, 
comprising: 

forming a trench in an integrated circuit substrate to define an active region of the 
integrated circuit device; 

forming a first insulating layer in the trench to a height providing an exposed upper 
portion on opposing sidewalls of the trench; 

forming a silicon layer on the integrated circuit substrate and extending over an edge 
of one of the sidewalls of the trench and along at least a portion of the exposed upper portion 
of the one of the sidewalls to define an overhang that provides an increased area for the 
corresponding defined active region of the integrated circuit device; and 

forming a second insulating layer adjacent the silicon layer and extending across at 
least a portion of the trench to define an isolation region. 

13. (Previously presented) A method for forming an integrated circuit device, 
comprising: 

forming a trench in an integrated circuit substrate to define an active region of the 
integrated circuit device; 

forming a first insulating layer in the trench to a height providing an exposed upper 
portion on opposing sidewalls of the trench; 

forming a silicon layer on the integrated circuit substrate and extending over an edge 
of one of the sidewalls of the trench and along at least a portion of the exposed upper portion 
of the one of the sidewalls; 

forming a second insulating layer adjacent the silicon layer and extending across at 
least a portion of the trench to define an isolation region; and 

wherein the step of forming the silicon layer comprises the step of forming the silicon 
layer on the integrated circuit substrate and extending over an edge of each of the sidewalls of 
the trench and along at least a portion of the exposed upper portion of each of the sidewalls 
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and wherein the step of forming a second insulating layer comprises the step of forming the 
second insulating layer extending across the trench between the portions of the silicon layer 
extending over the edges. 
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14. (Original) The method of Claim 13 wherein the silicon layers are epitaxial 
growth layers. 

15. (Original) The method of Claim 14 wherein the step of forming a first 
insulating layer further comprises the step of forming the first insulating layer to provide the 
upper portions of the sidewalls, along which the epitaxial growth layers extend, a length 
between about 400 and about 1000 Angrstroms. 

16. (Original) The method of Claim 14 wherein the first and second insulating; 
layers comprise the same material. 



1 7. (Original) The method of Claim 14 wherein the first insulating layer 
comprises a high-density plasma (HDP) oxide layer and the second insulating layer comprises 
a polysilazane oxide layer. 

18. (Original) The method of Claim 1 4 wherein the step of forming a first 
insulating layer further comprises the step of forming the first insulating layer to provide the 
upper portions of the sidewalls, along which the epitaxial growth layers extend, a length 
selected to be greater than a depth to which devices are to be formed in the active region. 

19. (Original) The method of Claim 1 4 further comprising: 

forming a themal oxide layer along the sidewalls of the trench between the integrated 
circuit substrate and the second insulating layer; and 

forming a liner between the thermal oxide layer and the second insulating layer. 



SEP 2 6 2005 



In re: Oh et al. 
Serial No. 10/686,421 
Filed: October 15,2003 
Page 4 of 8 

20-35. (Canceled) 

36. (Currently amended) The method of claim 38 [[35]], wherein forming the 
trench comprises: 

sequentially depositing a pad oxide layer and a mask layer on the semiconductor 
substrate; 

patterning predetermined portions of the mask layer and the pad oxide layer; and 
forming a trench by etching the semiconductor substrate to a predetermined depth 
using the patterned mask layer and the patterned pad oxide layer as an etching mask. 

37. (Canceled). 

38. (Currently amended) A [[The]] method of claim 37, for manufacturing a 
semiconductor device comprising: 

forming a trench on a semiconductor substrate to define an active region on which 
devices will be formed: 

forming a first insulating layer such that a predetermined thickness of the trench is 
filled with the first insulating layer: 

forming selective epitaxial growth fSEG) layers by growing the exposed surface of the 
active region and the sidewalls of the trench to a predetermined thickness: 

filling a space between the SEG layers formed at the sidewalls of the trench with a 
second insulating layer; 

forming a th ermal oxide layer at the sidewalls of the trench: and 

forming a liner on the ther mal oxide layer between the step of forming the trench and 
the step of forming the first insulating layer : 

wherein forming the first insulating layer comprises: 

depositing the first insulating layer such that the trench is sufficiently filled with the 
first insulating layer; 

chemically and mechanically polishing the mask layer, the pad oxide layer, and the 
first insulating layer so that the surface of the semiconductor substrate is exposed; and 
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etching the first insulating layer to a predetermined depth such that the upper 
sidewalls of the trench are exposed, 

wherein in etching the first insulating layer, predetermined portions of the thermal 
oxide layer and the liner are etched. 
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39. (Original) The method of claim 38, wherein the first insulating layer is etched 
by wet etching. 

40. (Original) The method of claim 38, wherein the first insulating layer is etched 
by as much as the depth to which devices will be formed. 

41. (Original) The method of claim 40, wherein the first insulating layer is etched 
by about 400- 1000 A. 



42. (Currently amended) The method of claim 38 [[35]] further comprising: 
annealing the semiconductor substrate in a hydrogen atmosphere between etching the 

first insulating layer and forming the SEG layers or between forming the SEG layers and 
filling the space between the SEG layers formed at the sidewalls of the trench. 

43. (Original) The method of claim 42 further comprising forming a thermal 
oxide layer over the entire surface of the semiconductor substrate after annealing the 
semiconductor substrate in a hydrogen atmosphere. 

44. (Currently amended) A [[The]] method of claim 35, for manufacturing a 
semiconductor device comprising: 

forming a trench on a s emiconductor substrate to define an active region on which 
devices will be formed: 

forming a first insulating la yer such that a predetermined thickness of the trench is 
filled with the first insulating layer: 
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forming selective epitaxia l growth fSEG) layers by growing the exposed surface of the 
active region and the sidewalls of the trench to a predetermined thickness; and 

filling a space between the SEG layers formed at the sidewalls of the trench with a 
second insulating layer; and 

wherein filling the space between the SEG layers with the second insulating layer 
comprises: 

depositing a fluid oxide layer so that the space between the SEG layers is sufficiently 
filled with the fluid oxide layer; 

heat-treating the fluid oxide layer so that the density of the fluid oxide layer is 
improved; and 

etching back the fluid oxide layer. 

45. (Original) The method of claim 44, wherein the fluid oxide layer is a 
polysilazane oxide layer. 
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REMARKS 

Applicants appreciate the thorough review of the present application as evidenced by 
the Office Action. Applicants note the allowance of Claims 12-19 and the indication of 
allowable subject matter in Claims 38-41, 44 and 45. To expedite prosecution of this 
application, the claims have been amended above to place this case in a form indicated as 
allowable. 

The Objection to the Specification: 

The specification is objected to for a typographical error at page 9, line 20. Office 
Action, p. 2. Applicants note that this typographical error, which was also noted in the parent 
application, was already corrected by the preliminary amendment filed concurrently with this 
divisional application. Accordingly, Applicants request withdrawal of the objection to the 
specification. 

The Prior Art Rejections: 

As noted above, the claims have been amended to place this case in a form indicated 
as allowable to expedite issuance of the present application as a patent, hi particular, 
Objected to Claims 38 and 44 have been amended to independent form including recitations 
from claims on which they previously depended. Claims 35 and 37 have been canceled. The 
dependency of Claims 36 and 42 have been amended in light of the cancellation of Claims 35 
and 37 and the amendments to Claims 38 and 44. Accordingly, Applicants submit that the 
prior art based rejections should be withdrawn as obviated. 

CONCLUSION 

Applicants respectfully submit that, for the reasons discussed above, the references 
cited in the present rejections do not disclose or suggest the present invention as claimed. 
Accordingly, Applicants respectfully request allowance of all the pending claims and passing 
this application to issue. 
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In the Claims: 
1-11. (Canceled) 

12. (Previously presented) A method for forming an integrated circuit device, 
comprising: 

fanning a trench in an integrated circuit substrate to define an active region of the 
integrated circuit device; 

fonning a first insulating layer in the trench to a height providing an exposed upper 
portion on opposing sidewalls of the trench; 

forming a silicon layer on the integrated circuit substrate and extending over an edee 
of one of the sidewalls of the trench and along at least a portion of the exposed upper portion 
of the one of the sidewalls to define an overhang that provides an increased area for the 
corresponding defined active region of the integrated circuit device; and 

forming a second insulating layer adjacent the silicon layer and extending across at 
least a portion of the trench to define an isolation region. 

13. (Previously presented) A method for forming an integrated circuit device, 
comprising: 

forming a trench in an integrated circuit substrate to define an active region of the 
integrated circuit device; 

forming a first insulating layer in the trench to a height providing an exposed upper 
portion on opposing sidewalls of the trench; 

forming a silicon layer on the integrated circuit substrate and extending over an edge 
of one of the sidewalls of the trench and along at least a portion of the exposed upper portion 
of the one of the sidewalls; 

forming a second insulating layer adjacent the silicon layer and extending across at 
least a portion of the trench to define an isolation region; and 

wherein the step of forming the silicon layer comprises the step of forming the silicon 
layer on the integrated circuit substrate and extending over an edge of each of the sidewalls of 
the trench and along at least a portion of the exposed upper portion of each of the sidewalls 
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and wherein the step of forming a second insulating layer comprises the step of forming the 
second insulating layer extending across the trench between the portions of the silicon layer 
extending over the edges. 
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14. (Original) The method of Claim 13 wherein the silicon layers are epitaxial 
growth layers. 

1 5 . (Original) The method of Claim 14 wherein the step of forming a first 
insulating layer further comprises the step of forming the first insulating layer to provide the 
upper portions of the sidewalls, along which the epitaxial growth layers extend, a length 
between about 400 and about 1000 Angrstroms. 

16. (Original) The method of Claim 1 4 wherein the first and second insulating 
layers comprise the same material. 

1 7. (Original) The method of Claim 14 wherein the first insulating layer 
comprises a high-density plasma (HDP) oxide layer and the second insulating layer comprises 
a polysilazane oxide layer. 

18. (Original) The method of Claim 1 4 wherein the step of forming a first 
insulating layer further comprises the step of forming the first insulating layer to provide the 
upper portions of the sidewalls, along which the epitaxial growth layers extend, a length 
selected to be greater than a depth to which devices are to be formed in the active region. 

1 9. (Original) The method of Claim 1 4 further comprising: 

forming a themal oxide layer along the sidewalls of the trench between the integrated 
circuit substrate and the second insulating layer; and 

forming a liner between the thermal oxide layer and the second insulating layer. 
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20-35. (Canceled) 

36. (Currently amended) The method of claim 38 [[35]], wherein forming the 
trench comprises: 

sequentially depositing a pad oxide layer and a mask layer on the semiconductor 
substrate; 

patterning predetermined portions of the mask layer and the pad oxide layer; and 
forming a trench by etching the semiconductor substrate to a predetermined depth 
using the patterned mask layer and the patterned pad oxide layer as an etching mask. 

37. (Canceled). 

38. (Currently amended) A [[The]] method of claim 37, for manufacturing a 
semiconductor device comprising: 

forming a trench on a s emiconductor substrate to define an active region on which 
devices will be formed: 

forming a first insulating lave r such that a predetermined thickness of the trench is 
filled with the first insulating layer: 

forming selective epitaxial gro wth (SEG) lavers bv growing the exposed surface of the 
active region and the si dewalls of the trench to a predetermined thickness: 

filling a space between the SE G lavers formed at the sidewalls of the trench with a 
second insulating laver: 

forming a ther mal oxide laver at the sidewalls of the trench: and 

forming a liner on the therma l oxide laver between the step of forming the trench and 
the step of forming the first insulating laver : 

wherein forming the first insulating layer comprises: 

depositing the first insulating layer such that the trench is sufficiently filled with the 
first insulating layer; 

chemically and mechanically polishing the mask layer, the pad oxide layer, and the 
first insulating layer so that the surface of the semiconductor substrate is exposed; and 
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etching the first insulating layer to a predetermined depth such that the upper 
sidewalls of the trench are exposed, 

wherein in etching the first insulating layer, predetermined portions of the thermal 
oxide layer and the liner are etched. 

39. (Original) The method of claim 38, wherein the first insulating layer is etched 
by wet etching. 

40. (Original) The method of claim 38, wherein the first insulating layer is etched 
by as much as the depth to which devices will be formed. 

4 1 . (Original) The method of claim 40, wherein the first insulating layer is etched 
by about 400 -1000 A. 

42. (Currently amended) The method of claim 38 [[35]] further comprising: 
annealing the semiconductor substrate in a hydrogen atmosphere between etching the 

first insulating layer and forming the SEG layers or between forming the SEG layers and 
filling the space between the SEG layers formed at the sidewalls of the trench. 

43. (Original) The method of claim 42 further comprising forming a thermal 
oxide layer over the entire surface of the semiconductor substrate after annealing the 
semiconductor substrate in a hydrogen atmosphere. 

44. (Currently amended) A [[The]] method of claim 35, for manufacturing a 
semiconductor device comprising: 

forming a trench on a semi conductor substrate to define an active region on which 
devices will be formed: 

forming a first insulating laver s uch that a predetermined thickness of the trench is 
filled with the first insulating laver: 
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forming selective epitaxial growth (SEG) layers by growing the exposed surface of the 
active region and the sidewalls of the trench to a predetermined thickness: and 

filling a space be tween the SEG layers formed at the sidewalls of the trench with a 
second insulating layer: and 

wherein filling the space between the SEG layers with the second insulating layer 
comprises: 

depositing a fluid oxide layer so that the space between the SEG layers is sufficiently 
filled with the fluid oxide layer; 

heat-treating the fluid oxide layer so that the density of the fluid oxide layer is 
improved; and 

etching back the fluid oxide layer. 
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45. (Original) The method of claim 44, wherein the fluid oxide layer is a 
polysilazane oxide layer. 
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REMARKS 

Applicants appreciate the thorough review of the present application as evidenced by 
the Office Action. Applicants note the allowance of Claims 12-19 and the indication of 
allowable subject matter in Claims 38-41 , 44 and 45. To expedite prosecution of this 
application, the claims have been amended above to place this case in a form indicated as 
allowable. 

The Objection to the Specification: 

The specification is objected to for a typographical error at page 9, line 20. Office 
Action, p. 2. Applicants note that this typographical error, which was also noted in the parent 
application, was already corrected by the preliminary amendment filed concurrently with this 
divisional application. Accordingly, Applicants request withdrawal of the objection to the 
specification. 

The Prior Art Rejections: 

As noted above, the claims have been amended to place this case in a form indicated 
as allowable to expedite issuance of the present application as a patent. In particular, 
Objected to Claims 38 and 44 have been amended to independent form including recitations 
from claims on which they previously depended. Claims 35 and 37 have been canceled. The 
dependency of Claims 36 and 42 have been amended in light of the cancellation of Claims 35 
and 37 and the amendments to Claims 38 and 44. Accordingly, Applicants submit that the 
prior art based rejections should be withdrawn as obviated. 
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CONCLUSION 

Applicants respectfully submit that, for the reasons discussed above, the references 
cited in the present rejections do not disclose or suggest the present invention as claimed. 
Accordingly, Applicants respectfully request allowance of all the pending claims and passing 
this application to issue. 
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